transclucer* and recorded on a 4-channel directwriting oscillograph.t Mean pressures were measured by planimetric integration of records for 2 (or sometimes 1) respiratory cycle. The arbitrary zero level for all pressures was 6.5 cm. behind the angle of Louis, with the patient supine. Oxygen consump- heard between the apex and the lower left sternal border. There was ascites, the liver edge was at the level of the umbilicus, and the spleen was not palpable. There was marked edema of the legs, but no clubbing or cyanosis.
Laboratory data included a trace of albuminuria in an otherwise normal urine, a normal hemogram and erythrocyte sedimentation rate, and normal serum electrolyte concentrations. Serum cholesterol was reduced to 83 mg. per cent, (normal 150 to 200), and the icterus index was 25. These abnormalities were attributed to Laennec's cirrhosis on the basis of a history of heavy alcohol intake. The cephalin flocculation test was negative and the albuminglobulin ratio was normal.
The electrocardiogram disclosed first degree atrioventricular block and multifocal premature ventricular beats. X-ray revealed generalized cardiac enlargement, right pleural effusion, and questionable pneumonitis in the left lower lobe.
Treatment with conventional measures, including large doses of thiamine parenterally, produced some improvement and the lungs became free of rales.
During the succeeding year the patient had 3 hospital admissions for progressive symptoms of dyspnea and edema. Fever was absent except for 1 occasion, due to an associated respiratory infection. Physical findings remained virtually unchanged except that the pulmonary rales gradually disappeared. Several fibrillation and inversion of T waves in the left precordial leads. On fluoroscopy there was a generalized cardiac enlargement with diminished pulsation. A teleroentgenogram of the chest is shown in figure 2 .
Cardiac catheterization disclosed reduced cardiac output with moderate pulmonary hypertension at rest (table 1) . Brief leg exercises produced marked widening of the A-V oxygen difference and accentuated the pulmonary hypertension. Arterial oxygen saturation was normal at rest but decreased during exercise. The right ventricular pressure contour, ( fig. 3 ) consisted of an elevated systolic pressure, an early diastolic dip, which descended below the baseline during inspiration, and a gradually rising diastolic pressure. During the longer diastolic pauses the pressure reached a plateau, but this was less than one third the systolic pressure. The atrial pattern was not M-shaped, since the rise in pressure from the trough of the y descent to the next c wave was relatively gradual. There was little or no respiratory variation except in the depth of the y descent. Exercise doubled the right atrial pressure without significantly altering the pattern.
Although these findings were considered to be atypical for constrictive pericarditis, exploratory thoracotomy was advised. At operation no perieardial constriction or adhesions were found. The myocardium had a mottled gray appearance suggesting fibrosis. Both ventricles were enlarged and pulsated well.
After discharge the patient did fairly well at home for about 3 At autopsy there were bilateral hydrothorax and ascites. Dense focal pericardial adhesions were found at the site of the previous exploration. The heart was hypertrophied and dilated in all chambers, weighing 580 Gm. There was diffuse fibrosis of the myocardium (fig. 4 ). There was no inflammation or active necrosis. The heart valves were normal. Other findings included an organized throinbus in the left atrium, an old infarct of the spleen and an organizing infarct of the left lower lobe of the lung, a small caseous tuberculous lesion of the right upper lobe of the lung, and portal cirrhosis of the liver. No conclusion was reached about the cause of the myocardial disease.
Case 3. The following case is presented briefly as a probable instance of myocardial fibrosis. M. H., a 48-year-old housewife, had had breathlessness and edema for 1 vear. The edema had progressed to include the body wall and face. Her physician noted persistent albuminuria, but failed to induce improvement with digitalis, mercurial diuretics, and acetazoleamide (Diamox).
On examination she had generalized edema, a hoarse voice and dry skin. Cardiac enlargement and a soft precordial systolic murmur were noted. The pulmonic second sound was loud and split. There were a few rales at the left lung base. The blood pressure was 124/80. The liver was enlarged.
An electrocardiogram showed first degree A-V block ( fig. 1 ). There was generalized cardiac enlargement with poor pulsations as judged from fluoroscopy, and hilar congestion, but no calcium ( fig. 2 ). There was moderate albuminuria, and a serum albu- whereas it reached or went below the baseline in all our cases of myocardial fibrosis.
Secondd, the end-diastolic pressure in the right ventricle was equal to or above one third of the systolic pressure in all our cases with constrictive pericarditis. In only 1 of our patients with myocardial fibrosis did the diastolic pressure barely achieve this height, and then only in 1 or 2 out of several tracings.
Third, the right atrial mean pressure tended to be higher in patients with constrictive pericarditis than in those comparably disabled by myocardial fibrosis. Thus, 5 of our 6 patients with constrictive pericarditis had a mean right atrial pressure more than 16 mm. Hg. The sixth patient, whose right atrial mean pressure was 12 mm. Hg, was only mildly disabled. In contrast, the pressures in the fibrosis patients, all of whom were severely disabled, were only 10, 12, and 18 mm. Hg respectively.
Fourth, the right atrial pressure contour was less typical in fibrosis than in pericarditis. In the latter disease, the y descent was followed by a rapid upstroke and plateau, following the ventricular pattern and forming with the x descent the so-called W or AI complex; and the only variation that occurred with respiration was a slight increase in the depth of the y descent during inspiration. In the patients with fibrosis, the respiratory variation in the depth of the y descent was slightly greater, and in 1 patient (case 3) there was also an increase in the positive deflections during inspiration, although the mean pressure did not fluctuate significantly. In another patient (case 2) whose ventricular pattern was not typical of constrictive pericarditis, the atrial pattern also contained a gradual, rather than an abrupt, rise after the y descent, so that the pattern came to resemble that seen in other types of severe heart failure.
To summarize the differential points, constrictive pericarditis should be strongly suspected when the right ventricular end-diastolic pressure is clearly and consistently one third the systolic or more, the early diastolic dip does not reach atmospheric pressure, the right atrial mean pressure is above 15 mm. Hg, there is little or no respiratory variation in mean atrial pressure or in the shape of the atrial pressure contour, and when there is an abrupt rise and high plateau after y descent, forming an atrial M or W complex. The less well these criteria are fulfilled, the more likely the lesion is to be myocardial fibrosis. Some overlapping may occur in either direction in some of these criteria, but we have not yet encountered a patient among our own cases or in the literature, with constrictive pericarditis, whose enddiastolic to systolic ratio in the right ventricle was less than one third. When this ratio is well below one third, therefore, myocardial fibrosis may be most strongly suspected. The converse is not always true, since Hetzel and co-wvorkers' have presented tracings from a patient whose right ventricular pressure appears to be between 50 and 65 mm. Hg systolic and about 25 mm. Hg end-diastolic. The mean atrial pressure appears over 20 mm. Hg and does not vary with respiration. This patient was subjected to exploratory thoracotomy and the pericardium was found to be normal. No cause for the heart failure was discerned. Balchum, MIcCord, and Blount4 and Sawyer and co-workers" have also presented proved cases of myocardial fibrosis with end-diastolic pressure in the right venitricle more than half the systolic.
The size of the heart, the vigor of its pulsations, and the absence of pericardial calcification cannot be relied on to distinguish between myocardial fibrosis and constrictive pericarditis, since many patients with proved constrictive pericarditis have cardiac enlargement without marked decrease in the amplitude of the beat and without calcification.
SUMMARY
Three patients are presented with intractable heart failure. Two had proved myocardial fibrosis. The probable diagnosis of myocardial fibrosis in the third patient is based on the operative findings.
Many clinical and hemodynamic features strongly suggested constrictive pericarditis, particularly the right ventricular and right atrial pressure contours, although the pericardium was normal at operation.
The 
